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Just look at the jobs you can tackle with this 
robust adaptable tool . . . you can use it with 
Black and Decker accessories and attachments 
to sand... grind... buff... wax and polish 
... with the addition of a chuck you can also 
drill to 4” capacity in steel and double in 
hardwood. Other uses include polishing cars, J 
furniture, removing old paint, etc., while two J Ce 
useful B & D Utility Stands convert the 5” SANDER- 
Sander-Polisher into a versatile drill press or a 

bench power unit which is ideal for bench sedges 
grinding, sharpening cutlery, etc. See them all » £8.7.6 
at your local dealers or stores—they are part of 
the famous B&D Utility range of electric tools. 











Easily converted into an 


Drilling quickly in a 
accurate sanding table. 


variety of materials. 


BR Loh & Decker. |WHEX 


PORTABLE ELECTRIC TOOLS 





Other tools in the B & D Utility range include :— 
x” DRILL £6.5.0 4” DRILL £12.7.6 No. 44 SANDER £12.10.0 6” H.D. ELECTRIC SAW £17.5.0 
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1,500 fe. BEAM FOCUSSING TORCH 
|G00ft Highly polished nickel-plate finish, 
« heavy duty, 14 in, long, 5 standard U.2- 
batteries. Brand new, complete with 
batteries. 19/11. 


EZEE ELECTRIC ARC WELDER 
Can be used for welding, brazing & 
soldering from normal 6 or I2v. 
battery as in a car. Complete 
with all accessories. 

Unrepeatable 
at 25/+. 





ACCUMULATOR CUT-OUT 
12 or 24 V, 60 A, Ex-R.A.F., originally 
cost over £6 each, 
suitable for battery 
charging, etc. Lim- 
ited quantity at 15/~ 
each. 


17 in, sq. complete 
with brass pantograph 
arm, protractor head 
and’ perspex scale. 

25/- each. 


KEENEST PRICES~ “" 


Carriage Paid 
U.K. only. 





For the convenience of Personal 

Shoppers we have opened a new 

showroom (address below) where 

many additional bargains can be 
seen. 


‘FINEST SHEFFIELD MADE NEW TOOLS, 
AT GREATLY REDUCED PRICES 

22 in. BEECH TRY-PLANE, fitted 22 in. 

double iron blade, new, 25/-. 

26 in. SKEWBACK SAW. Finest Sheffield 

made, by leading manufacturers, very best 

quality, brand new, offered at less than 

cost, 25 /~. 

I} in. RABBET PLANE. Selected Beech, 

brand new, 10/-. 

LATH HAMMER. Comprising axe, ham- 

mer, and nail puller. Brand new, 10/6, 

















HIGH PRESSURE 
REDUCING 
VALVE 


omelets: with 0-3,000 
. per sq. in. pressure 
4 quuge. Suitable for 
Compressors, Cylin- 
ders of Gas, etc, Brand 
cy new, 8/6. 






SHERMAN’S SUPPLY CO. (mE.!!) 


479 Harrow Road, London, W.10 — CASH WITH ORDER. NO C.O.D. 


zaE 
MODEL ENGINEER 


IMPELLER PUMP 
Approximately 20 in. long x 
2 in. dia. Adjustable flange 
fixing. 2 A at 24 V d.c. or will 
work on 12 V at 4 A d.c, 
Ideal for bilge pumps or for 
transferring fuel or water to 
Header Tanks Pump is self- 
cooled by liquid passing 
through it. Brand new and 
boxed. 39/6 each. 
MODEL MAKER’S MAINS 
TRANSFORMER 
All purpose low voltage. Input 
210/250 volts. Output 3, 4, 
5, 6, 8, 9, 10, 12, 15, 18, 20, 24, 
30 volts. Rating 2 amps. Brand 
new, fully guaranteed, 24/=. 
FLASHER MOTOR UNITS 
Containing small 24 
V d.c. motor approx. 
24 in. x I$ in, and 
Reduction Gear Box, ¢ 
driving cam operated 
ge contacts. 
Ideal for Flash- 
ing Indicator, 8 
Mluminators, etc. Motor and Gear 
ie useful for all types of models, 
25/-. 


FLOATING KNIFE 
Originally made for use in R.A.F. 
Dinghies, Cork handle, 44 in. 
steel blade, complete with 
leather sheath and lanyard. 
Brand new, 5/6 

























STANDARD CASTINGS FOR 


33 in. GAUGE LOCOS. 


MAIN HORNS. ‘Molly ’* type I/= each, ‘Maisie’ and 
“Marina” 1/8 each. “Lassie? 1/8 ‘Britannia 1/3 each, Our 
own type 1/6 each. 


AXLE BOX MATERIAL." Molly" type 8/3 bar for six.“ Petro- 
lea," © Juliet,” etc.5/- barforfour. “ Britannia "9/6 bar. ‘ Maisie” 
5/3 bar. ‘Marina 8/- bar, 

PUMP BODIES 1/6. PUMPS STAYS 

SMOKE BOX RINGS. : 


SMOKE BOX DOORS. “Las: 
G W.1000, etc., 4/6 ea 


CYLINDER SETS. “ Britannia "* £2/10/0. ‘‘ Lassie "* P.V. £3/15/0. 
S.V. £3/10/0. * Doris "* £2/15/0, ‘* Schools” £3/10/0.“ Marina” 
£3/0/0, “Maisie” £2/0/0. P.V. Baker £2/18/0. ‘* Juliet” (either 
type) £1/12/6, “*Tich” £1/1/0. 


Eee in, and 2 in. bogie 2/- each, 2 in., 3 in., 3 in. 


DRIVERS. “Tich" 7/-. “Juliet” II/-. ‘‘Petrolea”” 16/6. 
“Molly” 18/-. ‘* Lassie (6. ‘* Marina” £1/0/0. G.W 1000 
£1/1/0. ‘Britannia’ 25/-. “Maisie? 12/6. 

Many other types in stock. 

Castings for most 5 in. and 2} in. gauge locomotives in stock. 


As we run our own foundry we can give QUICK SERVICE FOR 
ANY CASTINGS. 


BOILERS ! May we quote you for finished boilers or materials, 
flanged plates, etc. 


DICK SIMMONDS 
& CO. 


THE ’LIVE STEAM CENTRE 
5 SOUTH ROAD, ERITH, KENT 


1/6. FRAME STAYS 1/3. 
Lassie,” G.W. 1000, etc., 5/6. 


“Maisie,” ‘* Marina,”’ “* Iris,” 

























and savings up to 4/5ths of the 
size and 5/6ths of the weight in 
comparison with other storage 
batteries of similar capacities ! 
The Venner silver-zinc accu- 
mulator is ideal for models 
when minimum weight is 
essential for high speeds and 
manoeuvrability, 


Write for brochure VA/GH. 


VENNER ACCUMULATORS LTD., 
Kingston By-Pass, New Malden, Surrey 


@ 


Telephone: MALden 2442 
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Have You Got The Right Books 
To Give You THE RIGHT TIME? 


Clock Repairing and Adjusting 
By W. L. Randell 


Written for those who have had no experience 
of clockwork, as an introduction to a branch of 
mechanics which becomes more attractive the more 
it is studied. Only elementary repairs are dealt 
with, but model engineers will find striking mecha- 
nisms, with their many devices, of great appeal. 
The illustrations show the tools necessary, and 
various types of mechanisms. 3s. 64 


Electric Clocks and How to Make Them 
By F. Hope-Jones 


Of all the mechanical or electro-mechanical 
devices capable of being produced by the home 
craftsman with his limited equipment, the electric 
clock is probably the most fascinating to make and 
from the utility point of view, the most satisfying 
to possess. The manufacture of a Synchronome 
Master Clock is described, and full working 
instructions enable any competent model engineer 
to make one of these world famous clocks. Other 
matters dealt with include the attachment of an 
electric winding gear to a long case clock, the 
construction of rolling ball clocks, the making of 
master chiming gears, and simple striking and 
chiming mechanisms, Fully illustrated. Gn 

js. 6d. 


How to Make an Electric Clock 


By R. Barnard Way 


A complete description of how to build a clock 
which is easily within everyone’s capabilities. 
Writing of two clocks he made, the author says. . . 
“*T have two clocks of my own make and the first 
one ran for 15 months without any adjustment 
whatever, being checked daily by the broadcast 
time signals.” For those without mains electricity 
or who are apprehensive of using this type of power, 
details are given for adapting the mechanism for 
use with a dry battery. 4s. 64 


all prices are net 


From all booksellers and model shops 
or the publishers 


Percival Marshall & Co. Ltd. 
19/20, Noel Street, London, W.I. 
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“No Quantity Too Small” 
BRASS, COPPER, BRONZE, 
ALUMINIUM, LIGHT ALLOYS 


IN 


Rod, Bar, Sheet, Tube, Strip, Wire, 
Angle, Channel, Tee. 


H. ROLLET & CO. LTD. 


6, Chesham Place, London, S.W.1 
SLOane 3463 
Works : 
32-36, Rosebery Avenue, London, E.C.1 
; BRANCHES AT 
Liverpool Manchester Birmingham 





Ex.-AIR MINISTRY WRAY PRISMATIC BINOCULARS. 
6 x 30 eyepiece focussing. Guaranteed condition. Complete in 
web case. Price, £7 19s. 6d. Leather case if desired, 10s. extra, 


Ex.-GOVT. BARR & STROUD RANGEFINDERS. 80 cm. 


base, Original cost approximately £100, Perfect condition, £12. 
Ex.-R.A.F. MARCHING COMPASSES. As new, £1 Is. 
OPTICAL KIT for simple Astronomical Telescope, 9s. 6d. 
EPISCOPE LENS with constructional diagram, 12s. 6d. 


New illustrated catalogue .on request. Satisfaction guaranteed 
or full refund of payment, 


CHARLES FRANK 
67-73, SALTMARKET, GLASGOW, C.l. 
Phone: Bell 2106-7. 





The World’s Greatest Bookshop 


ss wae : 


All new Books available on day of publication. 
Secondhand and rare Books on every subject. 
Stock of over three million volumes. 
Foyles have depts. for Technical Books, Music, 
Handicraft Materials, Stationery, Records. 
We BUY Books, Coins, Stamps. 

119-125 CHARING CROSS RD., LONDON, W.C.2. 


Gerrard 5660 (16 lines) fe Open 9-6 (inc. Sats.) 
Nearest Station: Tottenham Court Road. 
























WATSON’S Special Bargain Offers 
MOTOR GENERATORS. Type 107 unused, input 24 V; 
output 300 and 150 V, suitable as motors also. 9/6. Post 1/10. 
ADJUSTABLE SPANNERS. 4in., new 3/6, Slightly used 2/3. 
VIBRATION ABSORBING MOUNTINGS. Steel frame 
18 in. x8 in., with four rubber steel feet, 3/6. Post 1/8. 

POCKET SPIRIT LEVELS. 23 in. in moulded case with pro- 
tective cover, 1/6. PRISMS | in. face optically worked, 3/6. Post 6d. 
UERCAMMMETERS: 0G dual range 0.20/0 10 thermo coupled, 

5/6. 

VOLT METERS. 0.25 moving coil 10/6. Post 9d. 

A.C. 130/3/50 MOTORS. Totally enclosed 0.6 h.p., 940 r.p.m. 
Unused 57/6, d.c. 80 V. 3/16 hp., 29/6. Carriage 3/6. 

TRANSMITTING MICROPHONES. Ex-RAF. unused 
G.P.O. pattern with 5 ft. wire and plug, 8/6. Post 1/10. 

FLEXIBLE LEADS. 20 ft. length four conductors T.R.S., 3/- 
each, four for 10/-. COAXIAL CABLE Impedence 52 ohms 1/- yd. 

ASTRO COMPASS. Precision observation instruments, optical 

sight four scales, two spirit levels, in transit case, 8/6. Post 1/10. 

Hundreds of other bargains available. Send stamp for list. 


EASTERN MOTORS, ALDEBURGH, SUFFOLK. Phone 51. 


——_——— 
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Electradix for Satisfaction 


RECTIFIER UNITS. Westinghouse, 0 volts, 2 amp, in metal 
case, fine and coarse controls, 230/250 volt input £7, carr. extra. West- 
inghouse, 50 volts, 1} amp. in metal case, £5 10s. 50 volts, 2 amp, 
£4 10s. carr. extra, send for rectifier list. 

HAND MAGNETO GENERATORS. P.M. steel magnets wound 
armature ren by gearing in handle, output approximately, 70 volts 
25 M.A., 12/6, post 1/6. Larger 4 magnet type enclosed in wood box 
with external terminals output approx. 50 M.A., 15/-, post 2/-. 

CIRCULAR MAGNETO BELLS with coils under gong for operation 
from A.C, mains through transformer, 2/6, post 9d. 

G.P.O, TELEPHONE PARTS make up your own house ’phone. 
ished wood box for wall mounting 8 in. x 6 in. x 3 in. with carbon 
Mike in bakelite case mounted on front, switch hook at side; fitted 
inside the box are the switch-hook contacts, Mike transformer, 
magneto bell and connection strip, 10/-, G.P.O. 
with cord 3/6. Hand mag. generator, 12/6, 

TRANSFORMER, 230 volts, 50 cycl. 
output, 30/-, post 2/6. 18 volts, 3 amps, 30/- 
volts, 3 amps, 21/=, post 2/-. 

Motors, 24 volts d.c., totally enclosed, approx. 1/30 h.p., new, for 
working models, run from 230 volts, A.C. through transformers 
230/50 volts, beautifully made, ex-W.D. stock, 12/6, post 2/- 50 volt 
AC. motor, 1/25 h.p. with governor on shaft, 15/-, post 2/- 

SOLENOID COILS. 27 Gauge enamelled wire, excellent as H.F. 
smoothing filter chokes, new and boxed, 2/3 each, 3/9 pair, post 6d 

DYNAMOS. 14/32 volt, 9 amp, shunt wound, by G.E.C. and 
Lancashire dynamos, £3 10s., carr. 5 

MAGNETS. D.C. electro magnets twin coil weight 10 ozs. 
4 Ib., 5/-, post 6d. Flat bar magnets, 28 in. x I} in. x in. thick, 2/~ pair. 
Write for magnet leaflet. 

GEAR BOXES. Right-hand cross drive 17/1, die cast with plastic 
pulley, 3/6, post 6d. 

SWITCHES. On-off_rotary type enclosed with bakelite knob, 
5 amps, 2/6, post 6d Dewar key switches, 3/6 each, post 6d. New 
toggle on-off switches, 1/6, post 3d. 

RESISTANCES ‘e wound resistances twin tubular type 100 
ohms, | amp with potential divider type resistance attached 1,600 ohms, 
with tappings, 50 ohms. 50 ohms, 700 ohms and 800 ohms, connections 
wired to pax panel fitted, 21/-, post 2/-. 


ELECTRADIX RADIOS 


Dept. D. 214, Queenstown Road, Battersea, London, S.W.8 
Telephone: MACaulay 2159 —$—$—$—$$  —$— 



























put 12 volts, 8 amps 
, post 2/6. Few only [2 
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MODEL ENGINEER. 








A FEW OF THE MANY ITEMS 


ted in our comprehensive illustrated catalogue. Send a I/= 
stamp or P.O. NOW for your copy. 

REEVESCO SMALL MACHINE’ VICES. Vice-bolt 
slots arranged to suit Tee-slots on most popular lathes and 
vertical-slides, 17/6 each. Post and packing I/- extra. 


REEVESCO DOUBLE ENDED SLIDING TAILSTOCK 
DIEHOLDERS for 13/16 in. and | in, 0.d. button dies. With 
ree l or No.2 M.T. shank. Price 14/6 each. Post and packing 
I/- extra. 


BULLFINCH SELF BLOWING GAS TORCHES 
connects to the town gas supply. Price 65/- each. FOR USE 
WITH BOTTLED GAS price 55/- each. Post paid. 


SET OF H.S. NUMBER DRILLS | to 60 h stand, 86/-. 
5 B.A. SCREWED COPPER ROD in one ft. lengths, 9d. ft. 
BOILER STAYS. 5 B.A. copper rod screwed 9/16 in. 9d. doz. 


TYLER “MARVEL” 7 in. BANDSAW with spiral and 
flat blades and blade guides, Motorised a.c., single-phase, £33. 
Deposit £8 5s, Od. and 12 monthly payments 45/5. 


BURNERD LATHE CHUCKS for direct fitting MYFORD 
ML,7 lathes (no backplate required). 4 in. 3-jaw G.S. £7 19s. 3d. 
Deposit 40/3 and 12 monthly payments I0/II. 6 in. 4-jaw Ind. 
£6 5s, Od. Deposit 32/- and 12 monthly payments 8/7. Post 
paid. 














Post extra unless otherwise stated, All goods sent out fully 
insured against loss or damag OVERSEAS ORDERS 
under the personal supervision of our Export Manager. 
CORRECT DOCUMENTATION ASSURED. 


A. J. REEVES & CO 


416, MOSELEY ROAD, BIRMINGHAM, 12 
Grams: ‘' Reevesco, Birmingham "* Phone: CALthorpe 2554 








REFRIGERATION FOR THE HOME 
CONSTRUCTOR 


We are the original specialists 


Our components are of the finest quality and are designed ex- 

clusively for domestic installations. We do not sell unsuitable 

scrapped deep freeze ice cream components, and do not wish to 

be associated with these parts. Our aim is to enable you to build a 

‘eally efficient refrigerator which will give you correct results and 
avery satisfaction. 


Send stamped addressed envelope for our 16-page free list ond hints 
booklet. 


BRAID BROS., 
50, Birchwood Avenue, Hackbridge, Surrey 


ATTENTION ! MODEL ENGINEERS! 


Join the thousands of satisfied 
“ BRITINOL ” Blow-lamp users! 
This remarkable yet simple-to- 
operate Blow-lamp burns methy- 
lated spirit, gives a 3-4 in, 
intensely hot flame which will 
heat a small soldering iron in 
under a minute, or can be em- 
ployed direct on the finest work. 


Price 7/= 


Also “ Britinol ’* Complete Soldering Outfits, Telescopic Soldering 
Irons, acid-free Paste and Cored Wire Solder. From Tool-dealers 
and Model Shops. Manufactured only by :— 


BI-METALS (BRITINOL) LTD., 
ST. MARY’S WORKS, BRIDGE ROAD, LONDON, N.9. 
Send for illustrated leaflet 








IF YOU ARE INTERESTED 


in Aircraft, Railways, Ships, Radio-Control Units, etc. We can supply 
all your needs in books, plans, castings, materials, etc. 

Myford, Zyto, E.W., Flexispeed, Super Adept, Wakefield lathes, 
Fobco drills, Perfecto shapers, Target ing attachments, Burnerd 
chucks, Keats angle-plates, etc. from stock. 








2)- post 8d. 
cea 2/- > 
Caley super diesel fuel (ready mixed)... ae nse 2/6 oe 


Pattern making . Casting * Machining 
No Catalogue meantime S.A.E. enquiries please 


ie IT TW oe 


-- 5 PITT STREET GiasGOw ¢2 
ni Commer of 468 Argyle Stroct 
























9 
‘* PERFECTO 
5 in. 
STROKE 
SHAPER 
10 in. CROSS TRAVERSE 
ALL FEEDS 
GRADUATED 
Price £15 17s, 6d. 
Auto Traverse £2 extra 
Power attachment 
available 
VICE 258. 
Carriage extra, 
SUPPLIED BY TOOL 
DEALERS OR _ S.A.E. 
FOR LIST TO 


PERFECTO ENGINEERING CO. (Machine Tools) 
60, STANLEY STREET, LEICESTER. Phone: 20078 
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E Hire 
ctive Personal 
a irest and most attractive pis attitude 
Eysh wie oe Meorld we do run UP 37a en 
Purchese bie in such cases THE CARNE complete answer 
ect hundreds of customers to be the 
prove 








i hich you 
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to 
except to assist shallow pockets 
rojects without liability: 





Advantages it has none 
cope with more ambitious P! 


WRITE FOR DETAILS TODAY 













|BUYING NEW 

EQUIPMENT? 
‘onsult our BUY~ 

ER’S GUIDE 

Is. post free 

(returnable 

against purchase). 









HAND & MACHINE TOOL DIVISION - PRIMROSE HILL * BARNSLEY 
‘Phone BARNSLEY 2908 *Grams GARNER 2908 BARNSLEY 


Fhylencto 





@ Another sensational addition to the jet series 
24 in. Span Flying Scale 
CANBERRA JETBOMBER 
RETAIL PRICE 8s. 6d. inc. P.T. 
Designed for one Jetmaster or one Jetex 100 unit. A truly 


magnificent flying scale model of the famous British 
jetbomber. 


If you are interested in other flying scale models ask your 
local model shop to show you the complete Skyleada range or 
send 23d. stamp for the exciting new illustrated leaflet to :— 


Dept. M.E. 


BRITISH MODEL AIRCRAFT 


MFG. CO. LTD. 
180, LONDON ROAD, MITCHAM, SURREY. 


vi 
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There’s value for: money 
in ‘Eclipse’ Scribers, 
Surface Gauges and 
Centre Punches because 
of their high quality. 
Each tool is the best of 
its clan, designed for 
the job and made to 
last. See them at your 
dealers, 


Made by James Neill & Co. (Sheffield) Ltd. 
and obtainable from ‘your usual suppliers. 





MOT.3 





Suspension and bench 
models 1/15 to 1/6 h.p. 
with choice of working 
attachments, 


Model illus. is 1/10th n.p. 
with foot speed control, 
flexible shaft and 1/8-in. 
chuck for drills, polishers, 
etc. 


Price 


your £9. 10. 0 


The nai 

SEWTRIC 

variable speed, combined 

GRINDER, POLISHER 
and DRILL 


Sold by all good dealers. 
a Please"write for prices and illustrated list of models. 
(Dept. M.E.) SEW’ 





TRIC LTD., Sewtric House, Honeypot Lane, 
Stanmore, Middlesex. Telephone: EDGware 5261/2/3. 
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Table VU. Commercial Forms of Solder 





































































Size Flux 
Type —————| incorporated | Chief application and remarks 
Length Section 
Bars j 12” 1k x fh” None lumbers’ solder approx. | |b. 
(plumbets' | approx. | approx. in weight, for wiped joints, etc. 
sticks) 
Body solder By weight — Coachwork (metal) repairs 
Ingots By weight None Solders for dipping baths 
Sticks 16” Rhomboid None Approx, 4-8 ounces 
(tinman's) |. approx. | 4” wide |>  * 
Strip 2A" iy None For blowpipe work weight 8 
4” wide ounces approx 
(approx.) 
Wire Spooled None General purpose light work 
(ee table) 
or carded | finer gauges| 
Cored Spooled Wire 10 | Non-corrosive* | Electrical and instrument work 
(see table) | s.w.g, up- | resin 
or carded wards 
Tape Carded or | 4-8” wide | Non-corrosivet | General household work, mass 
spooled _ re production assembly, etc, 
‘ a melted by match 
Foil Spooled or | .005 in. None Mass production work, oven 
\ Sheet average soldering small assemblies 
Powder =a as Powder Sal- Consists either of powdered 
ammoniac tin or solder plus so 
(usual) (powdered) flux 
Paste ae = Corrosive or | Consists either of powdered 
Non-corrosive | tin or solder suspended in 
quid or paste flux 





¥ Incorporated as cores within wire section. {Incorporated as cores within section! 

NOTE.—The flux cored ’’ solders normally averages between 2.5 and 3.5 
per cent, by weight, if flux is of activated type, A higher proportion is necessary with 
non-activated fluxes. i 


Table VII. Length per Ib.—Wire Solders 





















































Wire size Solder (Tin/Lead proportions) 
swig.| Diameter | 60/40 | 50/50 45/55. | 40/60 30/70 | 20/80 
10 ae as as 225 27s ais 2075 
12 104 37.25 37.25 * 35.25 34.5 32.75 315 
02 | 475 45.5 “45 44 2 ~ 40.5 
080 62.75 60.25 59.5 58 55 53.25 
16 064 98 94.25 93. a 86.5 83.5 
ie | 048 1745 | 167 165 164 154 148 
19 040 250 7Al 238 232 221 212 
20 | 036 310 298 294 287 23 263 
2 | 028 512 492 486 474 452: 436 
is equivalent to 62 ft. 9 in. length. 





E.G.—One pound of 14 s.w.g. wire solder (60/40 
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Solders and Soldering 


‘HIS supplement does not set out to describe the mechanics of solder- 

ing or how to go about making soldered joints, since it is is assumed 

that the average model engineer is already well acquainted with the tech- 

nique involyed. It does, however, summarise a considerable amount of 

practical data on solders, fluxes and their applications and explain a 
number of points which may not be common knowledge. 

The range of available soft solders is a considerable one. The “ general 
purpose ” solders have normally a tin content of between 40 and 50 per 
cent. A solder with a slightly higher tin content (60 per cent.) is used for 
most electrical work. The difference in the properties of these particular 
alloys is not great and it is-only where mass production of soldered 
assemblies is involved that we find marked preferences for one alloy or 
the other. 

The chief advantage of a 60/40 tin/lead solder, for example, is its 
relatively low melting point. However, since the cost of tin is some six 
times greater than that of lead, some manufacturing concerns may con- 
sider it expedient to use, say, a 40/60 tin/lead solder for electrical con- 
nections. The use of such an alloy is, in fact, standard in the American 
radio and television industry. ; 

Whilst the choice of solder for general purpose work is seldom critical, 
certainly soldering is that much easier if a‘low melting point solder can 
be used. On the other hand, using a special Jow melting point solder 
(some of which will meit in boiling water) it must be expected that even a 
moderate rise in service temperature may affect the strength of the joint 
to a serious degree. 

Another point to bear in mind in selecting solders for any particular 
job is that antimonial solders offer certain advantages for particular’ 
classes of work but are definitely harmful in other cases. For preference, 
therefore, the solder selected for miscellaneous duties in the home work- 
shop should be of the non-antimonial general purpose type. 

Besides the variety of different solder alloys, commercial solders are 
also available in a number of different forms, ranging from ingots of 
several pounds in weight (used principally for melting down for dipping 
baths) down to wire as fine as 36-s.w.g. in diameter size and flat tape or 
foil down to } in. in width, Common forms are listed in Table VIII. 
In addition numerous solder preforms, solder washers and rings, etc., 
are made for mass production applications. There are also a comparable 


“number of different brands and types of commercial fluxes available, 


nearly all of which fall into the flux categories listed in Table V, on which 
data a selection can be made of the most suitable type of flux (or fluxes) 


for the job under consideration. Most “ seneral purpose” soldering 


can be covered by the use of ““ cored ” solders incorporating the necessary 
flux with the solder. 
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_ Soldering Technique 


ae basic technique of soldering may be said to consist of properly 

fitting the parts to be joined so that the space between them is’ 
sufficiently narrow to attract and retain the molten solder, making sure 
that the parts themselyes are thoroughly clean and ready for soldering 
(c.g. pre-tinned); employing the right kind of flux, a suitable solder for 
the job together with a suitable iron or means of raising both the solder 
and the immediate area of the surfaces to be joined to the correct tempera- 
ture, 

A majority of soldering jobs in the home workshop are done with 
soldering irons and the electric iron is undoubtedly more widely fayoured 
than irons which have to be heated by independent means. Apart from 
dirty joints, a majority of soldering troubles arise from the use of too 
low a bit temperature, so that the solder is not properly melted. Except 
for eutectic alloy compositions (which are normally used only for the low 
melting point solders), all soldets melt in two stages on heating. On 
reaching a certain temperature the solder begins to melt, so that it becomes 
plastic or pasty. Unless there is adequate heat to raise the temperature 
still further to the point at which the solder melts completely a poor 
joint must inévitably result. For good work it is normally recommended 
that the bit temperature should be about 40 deg. C, higher than the tem- 
perature at which the solder alloy melts completely. 

It is difficult, or even impossible, to gauge the bit temperature of an 
iron, nor is this particular data normally given by manufacturers in quoting 
the performance of an electric iron. It is, therefore, necessary to judge 
whether or not an iron is hot enough by experience in the manner in 
which it makes the solder “flow.” Electric irons are certainly more 
convenient for small installation and assembly work, and in particular 
for making soldered electrical connections, but there is still much to be 
said for the use of indirectly heated irons for larger mechanical joints in 
steels, etc, Due consideration must, of course, be given to the possibility 
of heat damage to adjacent components if too hot an iron is employed, 
or if a large, hot bit is held against the joint for an appreciable period of 
Hae as much of this heat will be conducted away by the surrounding 
metal. 

Cleaning and degreasing play an important part in soldering, Mecha- 
nical cleaning of the parts to be soldered, by scratch brush, emery paper, 
filing, or even glasspapering is most effective. If the part is handled 
before soldering, degreasing may be necessary. Usually this can be done 
quite satisfactorily by swabbing over with a detergent wash, followed by 
rinsing under running water. Swabbing with a more powerful degreasing 
agent, such as an alkali type degreasing fluid or trichlorethylene may be 
necessary in bad cases of grease soiling. 

If the type of flux used is in any way corrosive, adequate cleaning after 
soldering is also essential. Particularly in the case of steels, strong acid 
fluxes are frequently employed which should be neutralised as soon as 
possible after soldering by dipping or washing in an alkaline solution, 
Scratch brushing or similar mechanical cleaning may also be necessary 
to remove encrusted deposits of fused flux. 
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Special Techniques 


HILST some metals are markedly more difficult to solder than others, 

and some indeed are impossible to joint in this way, many of the so- 

called “ difficult” metals are readily responsive to a certain type of flux 

and solder and possibly slightly modified technique. It is not commonly 

appreciated, for instance, that satisfactory soldered joints can be made 

to many plated surfaces, provided that the surface coating itself is suffi- 
ciently rigid or well bonded to the underlying parent metal. 

A typical list of recommendations is: given in the following table of 
which only aluminium and aluminium bronze may prove to be outside 
the scope of average ‘‘amateur” work. The recommendations for 
alloy steels are, of course, of a general nature due to the immense yariety 
of compositions met with. 


Table VI. Difficult Metals to Solder 








Recommended m 
Metal flux Recommended Special treatment 
(proportions in brackets) solder 





Aluminiumt | Air-excluding* flux 7: 


(2) Phosphoric acid 70/30 Tin/Zinc | Soldering temperature 400° C, 

































































plus (1) Nitric acid Can be used for tinning 
Aluminium | (1) Hydrochloric acid | Tin/Zine High soldering temperature 
Bronze Killed spirits 
Beryllium | Resin or Lactic acids | Ordinary © Ordinary 
Copper 
Bronze Ordinary 60/40 Tin/Lead | Ordinary} 
**Alloy"’ | Zine Chloride 60/40 or 50/50 | Antimonial solders should be 
Brasses in/Lead avoided 
Cast iron Zinc Chloride Ordinary "| Effective mechanical cleaning 
necessary. . 
Gunmetal | Ordinary 60/40 Tin/Lead | Ordinary+ 
y Hydrochloric acid or | Ordinary 
Steels: Zinc Chloride 
Ordinary 
(1) Zine Chloride 
Cadmium | Resin types Ordinary 
plated : 
Surfaces . 
Chromium | Zinc Chloride 60/40 Tin Ordinaryt 
Plated 
Surfaces 
Non-corrosive resin | Low melting | Very thin plated coatings re- 
(liquid) pointsolders | moved by solution on solder- 
preferred ing 
* ily based on Sodium Chloride, Potassium Chloride and im Chloride. 
acne ee {More readily solderable with ultrasonic soldering iron. § Corrosive 
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Fluxes 


Mier such as tin, copper, brass and, to a lesser extent, iron and 
mild-steels are readily solderable with a variety of fluxes. Prior 
to the advent of activated resin fluxes it was common practice to use an 
acid-base (corrosive) flux where positive fluxing action was important, 
cleaning after jointing to remove the corrosive elements. 

By the addition of suitable activators, the modern non-corrosive resin 
fluxes have a comparative performance in many instances, thus reducing 
the importance of cleaning. It should be noted, however, that some 
activated resin fluxes are of the corrosive type and where it is essential 
to employ a non-corrosive flux the type of flux must, be chosen carefully. 
Non-corrosive fluxes are invariably employed in soldering up electrical 
connections, and in fine instrument work. If necessary, mechanical 
cleaning of the components concerned should precede soldering. 

The fluxing action of many of the corrosive fluxes (particularly a mixture 
of “fresh” and “ killed * hydrochloric acid) may make it possible to 
produce’ sound joints on “ dirty ” surfaces, but this is a practice not to 
be encouraged. The action of most of these liquid fiuxes can be improved 
by the addition of a small proportion of wetting agent. 











































Table V. Soldering Fluxes 
Name Form Application ~ Remarks 
Hydrochloric Acid Liquid Soldering zing 
use half-strength 
acid 
Hydrochlorie Acid Liquid Flux for si 50-50 fresh - and 
: plus steel. “killed acid 
& | Zine Chloride 
% | Zinc Chloride Liquid Good general pur-| Killed’ hydro- 
£ pose flux chloric aci 
8 | Zinc Chioride Liquid Good general pur- | Lower fusion pi 
plus pose flux than zine chloride 
Ammonium g 
Chloride 2 
Ammonium Liquid General purpose | Less effective and 
Chloride less corrosive than 
above 
Phosphoric Acid Steel, copper, brass 
Borax Iron or steel 
Tallow Lead « 
Resin Lead, tinned iron 
@ | Activated Resin® | Solid or Liquid | Tinned steel, 
2 ¢ 5 copper, brass 
8 | Resin paste Pastet Lead, iron, tinned | General purpose 
z steel, copper, non-corrosive flux 
8 brass Usually with 
5 activator* 
2 | Self-neutralising Liquia General purpose | Hydrochloric acid 
(Aqueous) flux base for good 
fluxing— Incorpo- 




















* Some activated resin fluxes may be corrosive. 
+ Corrosive paste fluxes are also available, based on hydrochloric acid. 
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The “ wetting ” characteristics of the solder also play a significant part 
in many applications. In general, solders with a high or medium tin - 
content possess the best “ wetting” properties. For treating copper 
surfaces the most stable coatings are produced with solders haying 
between 40 and 60 per cent. tin. Antimonial solders wet copper less 
readily than the non-antimonial types, although their performance may 
be adequate. They are not to be recommended for jointing brass and 
zinc ‘coated parts due to the brittleness of antimony-zinc compounds 
formed. 

The question of cooling the: freshly soldered joint raises a number of 
interesting points. For maximum mechanical strength from the joint it 
is an adyantage to cool the solder down to about 120 to 130 deg. as 
quickly as possible. This inhibits the formation of large, brittle crystals 
in the joint metal. However, rapid cooling may tend to promote localised 
contractions, causing unequal stresses within the joint and consequent 
reduction in overall strength. 

It is considered that a quick dip is a water bath immediately the solder 
shows signs of becoming solid is advantageous, removing and leaving the 
assembly to cool right down in air. For most normal purposes, however, 
air cooling is quite satisfactory. Typical figures for the maximum mecha- 
nical strength which may be expected from soldered joints employing 
different types of solders are summarised in Table I. : 


Table I. 


Maximum Strength of Soldered Joints 



























































Tensile 
strength 
at room Tel strength (tons/sq. in,) at 
Solder err ON eee ec we em 
tons/sq in.) 50°C. | 75°C. | 100°C. | 125°C. | 150°C, 
Wood’s Metal at a sl OG 0 = = = 
Bismuth-Tin-Lead ...... | 26 0 = 2 
Bismuth-Cadmium-Ti 3.9 0 = = 
Bismuth-Tin 43 0 = 
Tin-Cadmium-Lead ... ... 3.4 ; 0 
Bismuth-Cadmium 1... | 3.3 0 
Cadmium-Tin.., un | 42 
95/5 Tin/Lead 2.65 25 8 1.45] 0.75 | 05 
60/40 Tin/Lead E ae | 365 3.0 27 2.0 125 | 08 
40/60 TinjLead =. Ss | 8A 2.8 25 6 1.0 0.75 
Tin-Lead-Silve 
10-88-1.5 2.4 
20-78-2.0 25 
OF a a | 395 
30-66.75-1.25 3.63 
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Types ef Solders Table I. Tin-Lead-Silver Solders 


THIN the range of so-called “ soft ” solders there are three basic ices apreies (34 
groups of alloys, classified, respectively, as low melting point J gmpesision (Ve) : oe Peau seaaeallldirealtieaeeae 
solders, soft solders and high temperature (or “ hard ” or high strength) Tin Lead Silver | Antimony 
solders. All are within the range of melting points readily achieyed with Ban aa 
normal soldering irons. The former are eutectic alloys of bismuth, lead, 1g oe 8: 
cadmium and tin in varying arrangements. Normal soft solders are tin- 20 78 2.0 = 290 330 
lead alloys, with or without the addition of small proportions of anti- 



































mony, The range of solders giving greater strength and higher service By ee 22 pase eeu 200, 

temperatures are compounded from tin and lead with small proportions 30 69 1.0 2 251 291 ) 
of silver, and possibly also antimony. One of the main advantages of an e aaa 5 989 

antimonial solder is that it has a higher creep strength than a corres- 30) Ga ie B 

ponding non-antimonial solder. However, antimonial solders should not 30 68.25 1.25 0.5 247 287 





be used on brass or zine since these metals tend to form a brittle com- 
pound with antimony, resulting in weak joints. True'‘‘ silver solders ” 
are guite distinct from the tin-lead-silvers mentioned and are not suitable 
for iron work. They have melting points of the order of 675 to 850 deg. C. 
and are normally fused with a blowpipe or See ee 

With the range of soft solders, the point at which the solder just starts 
to melt (or solidifies completely on cooling) is the same (183 deg. C.) Soft Solders 
irrespective of the composition. This corrésponds to the melting point of 
the eutectic tin-lead alloy (63 per cent. tin). However, differing proportions (Tin/Lead ‘Solders—British Standard 219 : 1949) 
of the alloy result in a raising of the temperature at which the solder ‘ oa 
becomes completely liquid or reaches the liquidus state and corresponding pes 





















































































































bit temperatures required are noted in Tables II, III and IV. vk elena ha 
¥ : aerate Antimony Pp. Bit temp. 
Low melting point solders are used where it is necessary to use only Grade % content | liquidus | required Applications 
low soldering temperatures. The mechanical strength of these soldered tin % °C. *c, 
joints is lower than those achieved with ordinary soft solders, which in ey 100 tee 232 272 Rrecnnine 
turn are lower than the strength of tin-lead-solder solder joints at higher : 
temperatures. It must also be remembered that the cold strength de- E 95 ea 223 263 Electrical work 
creases quite appreciably as the service temperature rises until, as the A 65 186 226 Mechanical joints 
eutectic temperature of the alloy is approached, the loss of strength - ee 
becomes even mere sharply marked. Some typical strength figures are K 60 189 229 Electrical and tinsmith’s 
; summarised in Table I, Fe 50 214 254 | General purpose 
Table I. Low Melting Point Solders 3 50 203, | 243 | Generalipurpose 
Melting point Bic M 45 215 245 General purpose 
Eutectic alloy composition | sol al and temperature Remarks iG 42d 232 272 ~~" | Dip galvanising 
jus °C. eG; 
| 
Bismuth-Lead-Cadmium-Tin 70 100 Good low temp. solder « S ey ase 29 A NUS SR era Beas 
(Wood's metal) q H 35, 246 286 Wiped joints 
k Bismuth-Lead-Tin 95 , 125 Used with activated flux aie 32 245 285 Wiped joints 
Bismuth-Cadmium-Tin 103 140 Used with activated flux pita eaico 0.3max.| 255 295 Wiped joints and dipping 
Bismuth-Tin ~ 138 175 Good solder D 30 1.0-1,7 248 788 Wiped joints ‘ti! 
Tin-Cadmium-Lead .. 142 180 - | Excellent solder ' N 185 | 75-10 275 315 Dipping solder 
Bismuth-Cadmium ... 44 184 Good solder NOTE:—Grades A, E, F, G, H, J and K are non-antimonial solders. Grades B, C, D, L 
- and M are antimonial solders. 
Cadmium= 217 Good solder 
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